Aims Patients suffering from heart failure with preserved ejection fraction (HFpEF) report similar symptoms and reduction in quality of life to those with reduced ejection fraction but remain largely untreated. We conducted a preliminary evaluation of the acceptance, feasibility, and efficacy of a motivational interviewing (MI) intervention to support elderly patients suffering from HFpEF in maintaining or starting physical activity. Methods and results At the conclusion of the exercise training in diastolic heart failure parent trial that examined the effects of supervised exercise, patients with HFpEF were offered participation in a two-group pilot study. Based on their preference, consenting patients were assigned to either a 6 month MI intervention group (n = 19) or their physicians' usual care (n = 20).
Introduction
Heart failure (HF) affects about 26 million people worldwide, 1 is a major contributor to morbidity, 2 and the third most common cause of death in Germany with 47 414 cases in 2015. 3 Although HF is often associated with reduced ejection fraction (EF), about 50% of patients suffering from HF have a preserved EF (HFpEF) 4, 5 with symptoms similar to those with reduced EF (HFrEF), including shortness of breath, exercise intolerance, and fatigue. [6] [7] [8] A clinical study showed that patients suffering from HFpEF are typically female, elderly, and suffering from more co-morbidities, 9 but patients with HFpEF do not differ significantly from those with HFrEF regarding their quality of life and number of hospitalizations.. 10 Indeed, prevalence of HFpEF is increasing, 11 which may be explained by the longer life expectancy and improvements in clinical recognition of the condition.
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However, there are few effective treatment options for patients with HFpEF, especially in outpatient settings, often lacking improvements in patients' quality of life. [14] [15] [16] This gap of care may also stem from a lack of communication skills among treating physicians and other medical professionals, resulting in suboptimal management of the disease, including patient self-care.
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The heart failure: a controlled trial investigating outcomes of exercise training (HF-ACTION) trial showed that exercise training (ET) for patients with HFrEF resulted in a decrease of morbidity and rehospitalizations, 18 and in the Ex-DHF pilot trial, ET for patients with HFpEF improved patients' symptoms, exercise capacity, diastolic function, and quality of life. 19 Thus, ET appears to be an effective component in the treatment of both HFrEF and HFpEF, and the European Society of Cardiology recommends ET for HF patients, regardless of their EF. 20 However, regular physical exercise is often difficult to realize for patients with HF, especially when they are elderly and suffering from numerous co-morbidities. Furthermore, although ET seems to be an effective treatment option for patients with HFpEF, its potential health benefits, such as improvement of diastolic function and quality of life, are rarely emphasized at hospital discharge, probably leading to poor implementation of physical activities in patients' daily lives. 21 Indeed, the Treatment of Preserved Cardiac Function Heart Failure with an Aldosterone Antagonist trial showed that only 11% of participants engaged in physical activity at baseline.
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Motivational interviewing
Initially, Miller and Rollnick 23 developed 'motivational interviewing' as a counselling technique for treating substance abuse. It is a client-oriented directive approach with the goal to generate an intrinsic motivation for behaviour change. Furthermore, the technique of motivational interviewing can be taught to various professional groups, and even very brief 15 min sessions yield positive effects. A meta-analysis of motivational interviewing showed that it is also effective in changing behaviour for patients with somatic diseases, where motivational interviewing was superior to traditional counselling techniques in 80% of the cases and impacting patients' physical activity in 72% of the cases. 24 Creber et al. 25 showed that self-care of patients with HF also benefited from this technique. Based on these encouraging results, our pilot study examined the feasibility, acceptance, and effectiveness of motivational interviewing to support elderly patients with HFpEF in implementing and maintaining physical activity in their daily routine.
Methods
Study setting
The present study was an add-on at the conclusion of the multicentre Ex-DHF parent study conducted from June 2013 to December 2015. 26 Briefly, at the University of Göttingen Medical Centre trial site, elderly patients with preserved left ventricular systolic function (left ventricular EF ≥ 50%), echocardiographically determined diastolic dysfunction (grade ≥1), New York Heart Association Functional Classes I to III, and at least one cardiovascular risk factor (overweight, diabetes, hypertension, smoking, or hyperlipidaemia) were randomized to either an ET or a usual care group. The training intervention consisted of supervised endurance and resistance training with three sessions per week over the course of 12 months. At their last visit for the exercise training in diastolic heart failure (Ex-DHF) study, we offered consecutive participants to enrol in our pilot study. Depending on their interest and motivation, we assigned them either to our motivational counselling group (MI) or those not interested in MI but willing to participate in our assessments, to the usual care control group (control). Because of the rather small local participant pool of the parent study and the goal of this pilot study to gain preliminary results, we did not randomize participants but rather stopped recruitment when enrolment reached 21 participants in the MI and 22 in the control group (Figure 1) , in order to have at least 15 patients with complete data in each group after accounting for dropouts. Two participants in each group subsequently dropped out; thus, the analyses are based on 19 patients from the MI and 20 from the control group. The local ethics committee approved both study protocols, that of the main Ex-DHF trial and of the pilot study, both conform with the principles outlined in the Declaration of Helsinki, and all participants provided their written informed consent.
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Participants
Of the 19 participants remaining in our MI intervention group, seven had received ET in the Ex-DHF parent trial, while 12 had served as controls. Of the 20 control group participants, 13 had received ET, and seven had served as controls in the parent study (total sample size, N = 39; Figure 1 ).
Intervention
Participants assigned to the MI intervention group received monthly counselling for 6 months (total of seven sessions). For the first two and the last session, participants met with the counsellor face to face for about 45 min. Based on participants' preference, the remaining sessions could be Figure 1 Study flow chart. 6-MWT, 6 min walk test; ET, exercise training group; Ex-DHF, exercise training in diastolic heart failure; MI, motivational interviewing; SSK, Sportbezogene Selbstkonkordanz Scale.
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conducted via telephone or face to face and lasted 15-30 min. Per study protocol, counsellors (a medical resident and two psychologists), trained in motivational interviewing, assisted the participants in (i) setting goals for their physical activity; (ii) developing a plan to increase their physical activities; (iii) setting specific goals for the implementation of that plan; and (iv) overcoming possible barriers. These steps are intended to increase participants' intrinsic and identified motivation to exercise and exercise-related self-efficacy. Participants were also asked to keep track of their daily physical activity in a diary, which counsellors then discussed with them during the face-to-face sessions.
Outcome measures
Study counsellors assessed all participants with structured interview and self-rating scales. At baseline only, sociodemographic information was recorded.
At baseline and at the final 6 month visit, participants rated their motivation to be physically active in the upcoming weeks using the Sportbezogene Selbstkonkordanz Scale (SSK), which assesses the self-concordance of sports-related and exercise-related goals. 27 The instrument contains 12
items measuring four modes of motivation on a scale ranging from 1 'corresponds not at all' to 6 'corresponds exactly' (internal consistency for subscales ranged from α = 0.70 to α = 0.82). The four modes are intrinsic motivation (e.g. 'I intend to be physically active on a regular basis … because physical activity simply belongs to my life'), identified motivation (e.g. '… because the positive effects are worth it'), introjected motivation (e.g. '… to avoid self-reproach'), and extrinsic motivation (e.g. '… because others tell me I should'). Because motivational interviewing attempts to increase intrinsic and identified motivation to replace introjected and extrinsic motivation, we also calculated a new parameter (SSK index) by subtracting the sum of the introjected plus extrinsic motivation from the sum of the intrinsic plus identified motivation (range À10 to +10; higher value = higher self-concordance.
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In addition, patients completed the sports-related selfefficacy scale, which measures how much individuals feel able to follow up on planned physical activities in the face of possible barriers such as work overload, low energy, or distractors such as interesting TV programme).
28 Daily physical activity over the last 7 days was evaluated with the International Physical Activity Questionnaire, yielding intensity-weighted numbers of minutes per week for various types of physical activities.
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We also conducted a symptom-limited cardiopulmonary exercise test on a bicycle ergometer in order to assess changes in maximum rate of oxygen consumption during the last 30 s before the termination of the exercise [peak VO 2 (mL/min/kg)] as measure of maximal exercise capacity.
Furthermore, participants completed the 6 min walk test on flat surface (6-MWT) to assess submaximal exercise capacity. At the end of the study, we extracted the data recorded in participant's diaries about the kind and extent of their daily physical activity. Finally, at the 6 month assessment, intervention participants filled out a questionnaire about their subjective evaluation of the counselling programme (Figure 1 ).
Statistical analysis
Group allocation (MI vs. control) for this pilot study was based on patient preferences rather than randomization, due to the limited patient pool, time constraints, and number of patients not interested in participating in an additional intervention. Pilot group assignment (MI vs. control) was independent of randomization status in the parent study (ET or control). This resulted in four rather small subgroups: (i) ET followed by MI; (ii) ET followed by control; (iii) control followed by MI; and (iv) control followed by control. Because of the relatively small and unequal sample sizes of these four subgroups, we primarily chose non-parametric tests to analyse the data. Differences between the groups regarding changes in peak VO 2 , distance on the 6-MWT, and changes concerning the motivation to be physically active, exerciserelated self-efficacy, and self-rated everyday activities were evaluated using the Mann-Whitney U test. To test for differences within the groups regarding the changes in peak VO 2 and distance in the 6-MWT, the Wilcoxon signed-rank test was executed. We made no adjustments for multiple testing due to the exploratory approach of this study.
All tests were two tailed, and a P-value <0.05 was considered statistically significant. Statistical analysis was performed with SPSS Statistics software version 24.
Results
Of the 39 participants, 18 (46%) were female, their mean age was 73 years, 90% were in New York Heart Association Class II, and the mean EF was 61.4% ( Table 1) . At baseline, participants in the MI intervention differed from those in the control group in heart rate (mean 62 vs. 69; P = 0.03) and EF (mean 62.8 vs. 61.1; P = 0.04) but were similar on all other baseline characteristics, risk factors, and baseline clinical measures (Tables 1 and 2) .
Between baseline and 6 month assessment, participants in both groups did not report significant changes in their median SSK scores, and the changes did not differ significantly between the groups (Z = À1.2; P = 0.27; Table 2 ), although intervention participants tended to increase, those in the control group decreased their sports-related self-concordance over 6 months. Similar descriptive effects were found for the SSK subscales on intrinsic and identified motivation and Motivational interviewing in elderly patients with diastolic heart failure on sports-related self-efficacy, while extrinsic motivation numerically decreased in the MI group (Supporting Information, Figure S1 ).
Self-reported strenuous leisure time activity and activity for transportation showed a stronger numerical increase in the MI than in the control group (Figure 2) , although these results also did not reach statistical significance. There were no significant intragroup and intergroup changes in distance walked in the 6-MWT.
However, participants in the MI group showed an improvement in median peak VO 2, while those in the control group did not (MI: +2.0 mL/min/kg; control: À0.8 mL/min/kg; Z = À2.4; P = 0.015). Specifically, participants' peak VO 2 increased at 6 months for both MI subgroups, regardless of their parent study assignment (+2.0 mL/min/kg and + 1.1 mL/min/kg), while in the control group, peak VO 2 decreased for those patients who had received ET in the parent study (À1.3 mL/min/kg) but showed a slight mean increase in peak VO 2 (0.6 mL/min/kg) for those in the parent study's control group ( Table 3) .
The average number of attended appointments per participant in the intervention group was 6.5 out of 7, reflecting a high adherence. The majority of participants regarded our MI intervention as helpful, especially the elements: 'setting goals for physical activity' and 'overcoming barriers' (both 90%), suggesting good participant acceptance. Furthermore, the majority (79%) of our intervention participants found the activity diary helpful, while only 16% did not. Fifteen (79%) participants in the MI group reported an increase in their physical activity compared with the year before the intervention. (10) 1 (5) 3 (15) 0.60 COPD, chronic obstructive pulmonary disease; Ex-DHF, exercise training in diastolic heart failure; NYHA, New York Heart Association. 
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Counsellors were also satisfied with the intervention concept and found it feasible for use with the elderly cardiac patient population, although sometimes non-cardiac comorbidities prevented participants from becoming as active as intended.
Discussion
This pilot study investigated the feasibility and acceptance of motivational interviewing to enhance physical activity and outcomes in elderly patients with HFpEF and generated preliminary data on its effectiveness.
In terms of feasibility and acceptance, over one-third of all patients we approached accepted the invitation to participate in the intervention after having completed the parent trial. Reasons for declining were mainly related to unwillingness or perceived inability to participate in another intervention trial in general and not in a motivational intervention per se. Some patients already felt sufficiently motivated to continue exercising after having participated in supervised training for 1 year.
Over 90% of those who started the MI intervention attended at least six of the seven counselling sessions (face to face or via telephone per preference), indicating a high treatment adherence. As hypothesized, most participants in the MI group (79 to 90%) accepted the components of the intervention. In particular, they appreciated the provided selfcare support, such as the activity diary and counselling, and reported them as helpful in staying motivated to exercise. Counsellors also found our intervention a feasible and easy to deliver support for physical activity in elderly patients with HFpEF.
At 6 months, MI participants reported a larger increase in physical activity compared with the control group participants and benefitted more in change in their peakVO 2 , as an objective measure of exercise capacity, compared with the control group. Especially the subgroup of participants who had received supervised ET in the parent Ex-DHF trial and had learned in a safe environment how to be physically active seemed to benefit from the additional motivational counselling. This subgroup increased their maximum rate of oxygen consumption during the exercise testing procedure from baseline to 6 month assessment the most, while those who had received ET in the parent study but chose not to receive motivational counselling showed a drop in peakVO 2 . Given the small sample sizes. these subgroup effects were not statistically significant, but if confirmed in future trials, they could provide a strong rationale to offer motivational interviewing to HF patients following a course of supervised exercise.
In general, elderly individuals experience an increase in physical limitations and tend to reduce their physical activity for amelioration and presumed safety, which applies even more so for patients suffering from HFpEF with co-morbid diseases. But although the American Heart Association and American College of Cardiology recommend ET and congestive HF disease-related self-care counselling as components of HF treatment, 6 many patients with HF are still advised by their physicians, for safety reasons, to rest and refrain from Mean and SD regarding the peak Vo 2 at baseline and V6. CO, control; ET, exercise training; Ex-DHF, exercise training in diastolic heart failure; MI, motivational interviewing; SD, standard deviation.
Motivational interviewing in elderly patients with diastolic heart failure physically demanding activities, often resulting in patients avoiding physical activities altogether and leading to physical deconditioning. 30 Research has shown that physical activity has positive effects for patients with HF. The results from the HF-ACTION trial indicate that even low doses of exercise may be beneficial in patients with HFrEF. 31 Our Ex-DHF pilot study expanded on this result for patients with HFpEF, where ET significantly improved symptoms, exercise capacity, diastolic function, and quality of life, 19 which was confirmed by a systematic review that analysed eight randomized controlled trials studying the effects of ET in patients with HFpEF.
2 Given this evidence, ET seems to be a promising tool to target exercise capacity alongside quality of life in patients both with HFrEF and HFpEF and should be an integral part of their treatment. 32 However, there are no evidence-based treatment plans that are sustainable. 16 Indeed, in the HF-ACTION trial, only a minority of patients continued exercising at the recommended level by the end of the study, and as patients decreased their physical activity after participating in a 16 week training programme, Willenheimer et al.
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emphasized that ET should be continued to show lasting benefits. Similarly, our pilot study showed a slight (though not significant) decrease in peak VO 2 in patients who had participated in the Ex-DHF exercise arm but did not receive the MI intervention. Motivational interviewing may therefore be an important add-on to supervised exercise, in order to sustain physical activity over time, thereby improving self-care and health behaviour in HF patients.
22,24
In our pilot study, we integrated motivational interviewing in a customized patient-centred treatment plan that accounted for the patient's physical abilities and their personal preferences adapted to their daily routines.
Limitations
Beyond the relatively small sample size, the generalizability of our findings is further limited because group assignment was based on patient preference, as randomization was not feasible for this pilot study. This might have biased our results in that patients in the MI group could have been a priori more motivated to be physically active. However, the observed baseline differences indicated that participants in the MI group had less often received supervised ET in the parent study and tended to report lower sports-related selfconcordance than those who volunteered for the control arm, indicating that they were less rather than more prepared for physical activities at baseline and thus may have had a specific need for motivational counselling. Even if the MI intervention only benefitted those participants with a specific need for support, this would still be a relevant subgroup to target for this treatment strategy. In contrast, patients with sufficient motivation from the beginning who were more likely to self-select into our control group may indeed benefit less from such interventions. Still, their physical activity and exercise capacity did not increase further, in contrast to the intervention group.
In the end, the relevance for our results of the previous participation in a supervised exercise trial, non-random group allocation, and baseline differences remains unclear and calls for replication of our findings. It is also of interest how many elderly patients with HFpEF will participate in an MI intervention under routine conditions, although in our pilot study, once patients chose to participate, they showed high adherence and acceptance.
Furthermore, we did not collect detailed information about the physical activities of the control group performed between baseline and the 6 month assessment; thus, we do not know if they engaged in external training opportunities, which may have affected their outcomes.
Conclusions
In our pilot study, we integrated motivational interviewing in a customized patient-centred treatment plan that accounted for the patient's physical abilities and their personal preferences adapted to their daily routines. Despite some limitations, the results of our pilot study suggest that our MI intervention is a feasible, acceptable, and effective tool to support patients with HFpEF in maintaining or starting appropriate physical activity, at least for patients motivated to enter a behavioural intervention. Larger randomized clinical trials need to confirm whether a motivational interviewing treatment strategy-either alone or as an adjunct to supervised ET-can support a sustained motivation to exercise in HF patients and whether this translates into improved exercise capacity, quality of life, and possibly also prognosis.
